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Propositions 
1. Sliding surfaces are the root cause of stirring-induced protein aggregation. This thesis, chapter2. 
2. Particle analysis is gaining a paramount position in the research and development of 
biopharmaceuticals. This thesis, chapter 2. 
3. Not every particle collision leads to particle fusion. This thesis, chapter 3. 
4. Determining quality attributes of cell therapy products are way more complex than those of any 
other injectable drug product. This thesis, chapter 6. 
5. For more than a decade, the most popular topic in the drug delivery field has been 
nanoparticles. Park, J Control Release, 2014. 
6. Protein aggregates may exhibit less desirable characteristics like reduced or no biological 
activity, potential for immunogenicity or other side effects. Wang et al., Int J Pharm, 2010. 
7. Poly(lactic-co-glycolic acid) (PLGA)-based  microparticles are continuously increasing in practical 
importance. Gasmi et al., J Control Release, 2015. 
8. All cell therapy products require reliable, robust measurements for product characteristics that 
support informed decision-making during their development, manufacturing and regulation. 
Simon Jr et al., Stem Cell Transl Med, 2016. 
9. Real eyes, realize, real size. Adapted from Tupac Amaru Shakur. 
10. The world is a prison for believers, but a paradise for scientists. Adapted from Jalal ad-Din Rumi. 
11. There are no incurable diseases; there is only the lack of will. There are no worthless herbs; 
there is only the lack of knowledge. Avicenna. 
 
 
